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Original scientific article
Background: Previous studies among the Serbian population concluded that the trend of self-medication with 
tranquillizers and sleeping pills requires deeper study. The objective is to identify gender differences in socio-
demographic, health, and health service predictors of self-medication with tranquillizers and sleeping pills in a 
Serbian population of 15 years old and above. 
Methods: This was a population-based, cross-sectional study. Data was extracted from the most recently 
available results of the Serbian National Health Survey of 2013. Multivariate logistic regression was used to 
determine independent self-medication predictors. 
Results: The study included 14,623 participants, of which 51.77% were female. While 5.6% of the females 
reported self-medication with tranquillizers and sleeping pills, only 2.2% of males reported such practice 
(p<0.001). The presence of chronic disease, stress, and physical pain in the last month before the interview was 
significantly associated with an increased likelihood of self-medication with observed drugs in both genders. 
Age was the most significant socio-demographic predictor of self-medication in females, while in males it was 
unemployment. Women of 55–65 years of age showed a greater risk from self-medication with tranquillizers 
and sleeping pills in comparison to women of 15–24 years of age (aOR=4.75, 95% CI: 1.83–12.33). Unemployed 
males showed a greater tendency for such practice in comparison to employed (aOR=1.86, 95% CI: 1.19–2.91). 
Conclusion: The findings highlighted predictors of self-medication with tranquillizers and sleeping pills and 
important differences between genders, which may contribute to the design of gender-sensitive surveillance, 
identification, and the prevention of such undesirable practices through evidence-based and appropriately 
tailored public health actions.
Ozadje: Prejšnje raziskave srbskega prebivalstva ugotavljajo, da trend samozdravljenja s pomirjevali 
in zdravili za spanje potrebuje poglobljeno raziskavo. Cilj: Prepoznati razlike med spoloma pri socialnih, 
demografskih, zdravstvenih kazalnikih ter kazalnikih zdravstvenih storitev samozdravljenja s pomirjevali in 
zdravili za spanje pri srbskem prebivalstvu od 15. leta starosti. 
Metode: Medsektorska raziskava na podlagi prebivalstva. Podatki so bili zbrani iz najnovejših razpoložljivih 
rezultatov Srbske nacionalne zdravstvene ankete iz leta 2013. Za določanje neodvisnih kazalnikov 
samozdravljenja je bila uporabljena multivariantna logistična regresija. 
Rezultati: Raziskava vključuje 14.623 sodelujočih, od tega 51,77 % žensk. Medtem ko je 5,6 % žensk poročalo 
o samozdravljenju s pomirjevali in zdravili za spanje, je le 2,2 % moških poročalo o tovrstni praksi (p < 
0,001). Prisotnost kronične bolezni, stresa ali fizične bolečine v zadnjem mesecu pred intervjujem je značilno 
povezana s povečanjem verjetnosti samozdravljenja s proučevanimi zdravili pri obeh spolih. Starost je najbolj 
pomemben socialni in demografski kazalnik samozdravljenja pri ženskah, pri moških pa nezaposlenost. Ženske, 
stare med 55 in 65 let, izkazujejo večje tveganje za samozdravljenje s pomirjevali in zdravili za spanje v 
primerjavi z ženskami, starimi med 15 in 24 let (aOR = 4,75, 95 % CI: 1,83–12,33). Nezaposlene ženske so 
prikazale večjo naklonjenost tovrstni praksi v primerjavi z zaposlenimi (aOR = 1,86, 95 % CI: 1,19–2,91). 
Zaključek: Ugotovitve izpostavljajo kazalnike samozdravljenja s pomirjevali in zdravili za spanje in 
pomembne razlike med spoloma, kar lahko prispeva k oblikovanju nadzora na podlagi spola ter prepoznavanje 
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1 INTRODUCTION
The World Health Organization (WHO) has defined the 
term ‘responsible self-medication’ as a practice in 
which individuals treat their illnesses and conditions 
with medicines that have been approved for use and are 
available without a prescription, but are also safe and 
effective when used as directed (1). In spite of the many 
benefits of responsible self-medication, actual practice in 
medication use provides opportunities for improper use 
of medicines, e.g. self-medication with drugs approved 
as prescription drugs. This practice was recognized 
as a typical example of drug misuse by the WHO (2). 
Accordingly, preventative actions are of high importance 
as they align with potential risks at the individual and 
community level, where such practice induces a higher 
prevalence of drug-induced diseases and subsequent 
increases in public expenditure (3–5).
It was recorded that the practice of self-medication in 
Serbia includes not only over-the-counter medicines but 
also prescription medicines. Luković et al. reported that 
medical students used sedatives (13%) and antidepressants 
(2%) without a doctor’s prescription in the year previous to 
the study taking place (6). This practice is very worrying 
as it correlates to a wide range of adverse effects such as 
changes in blood pressure, heart rate, sweating, insomnia 
(7), sedation (8), and sexual dysfunction (9). Moreover, 
benzodiazepines are identified as a contributing factor 
in suicides and poisoning deaths, while withdrawal and 
dependence of benzodiazepines have raised particular 
concerns (8, 10). Since self-medication with sedatives and 
antidepressants could be a threat to both individual and 
public health, this phenomenon should be investigated in 
detail to reveal the most common causes and strategies 
for reducing such practice.
Studies on predictors of self-medication with tranquillizers 
and sleeping pills are rare and commonly associated with 
the investigation of alcohol and opioid abuse (11–13). It 
was shown that self-medication of anxiety disorders was 
associated with lower mental health-related quality of 
life and a higher use of health services (14). The timely 
screening and treatment of mental health problems are 
well-recognised preventive factors for substance-use 
disorders (15). Additionally, the lack of medicines was 
revealed as primary unmet healthcare needs among 
patients with mental health problems (16). It was also 
shown that adolescents who were prescribed anxiolytics 
during their lifetime were 12 times more likely to use 
another’s anxiolytic medication, which was recognized 
as a risk factor with significant implication to later 
substance-use problems (17). The abuse of tranquillizers 
or sedatives in adults was shown to be directly associated 
with a higher prevalence of substance use disorder later on 
(18). Female gender was a well-confirmed risk factor for 
self-medication in general (19–24). Up-to-date research 
suggests that females also seem to be at a higher risk 
from self-medication with tranquillizers and sleeping pills, 
but such studies are rare (25). Studies that investigated 
predictors of self-medication with tranquillizers and 
sleeping pills only in males are missing. Highlighting the 
prevalence, determinants and gender differences in self-
medication with tranquillizers and sleeping pills could 
be very useful in the creation of targeted interventions 
and prevention of such addictive disorders. The aim of 
the current analysis is to identify gender-related socio-
demographic, health and health service associated 
predictors in self-medication with tranquillizers and 
sleeping pills in the Serbian population.
2 METHODS
2.1 Study Design, Sample, and Setting
This was a population-based, cross-sectional study. A study 
sample was generated from the Serbian population aged 
15 years and above through the Serbian National Health 
Survey 2013, conducted during the period from October 
7th to December 30th, 2013. Sampling methodology along 
with the study protocol was in line with the European 
Health Interview Survey (EHIS wave 2) Methodological 
Manual instructions and is described in detail elsewhere 
(26). Out of 16,474 registered household members aged 
15 years and above, 14,623 accepted to be interviewed, 
which created the response rate of 88.9% (26). 
The survey was approved by the Ethical Board of the 
National Institute of Public Health of the Republic of Serbia 
and the Ministry of Health. Specially trained interviewers 
were obliged to provide the survey participants with a 
printed document informing them about the survey 
(Information about the Survey).
2.2 Data Source and Variables
A face-to-face self-reported questionnaire was used for 
data collection. From the pool of data of the National 
Health Survey 2013, the data related to self-medication 
with tranquillizers and sleeping pills was extracted. Self-
medication was presented to respondents as the usage 
of drugs not prescribed by the doctor, meaning that the 
respondent used the medicine on his/her own initiative 
or in consultation with the doctor but did not receive a 
prescription in the two weeks before the interview. The 
dependent variable, “self-medication with tranquillizers 
and sleeping pills”, was defined as a dichotomous variable 
with two potential answers, “no” and “yes”, where 
“no” was observed as a reference category within the 
statistical analysis. Benzodiazepine drugs, anxiolytics 
(e.g. diazepam, bromazepam, lorazepam, prazemap, 
alprazolam) and hypnotics (e.g. nitrazepam) were 
considered as mostly used tranquillizers and sleeping pills. 
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The study had the following three sets of independent 
variables, which were mostly measured by the multiple 
choice questions; (i) socio-demographic characteristics 
(age, gender [male/female]), level of education 
(no formal education/primary school/secondary 
school/ undergraduate studies/postgraduate studies), 
employment status (employed/unemployed, including 
house wife activities and working inability/pupil or 
student/retiree), (ii) health-related characteristics 
(self-perceived general health (very good/good/fair/
poor/very poor), presence of chronic disease (yes/no), 
physical pain and its intensity in the last four weeks 
prior to the interview (no/yes, not more than others/
yes, more than others/yes, unbearable), stress exposure 
in the last four weeks (no/very mild/mild/moderate/
severe[very severe]), and (iii) healthcare system-related 
characteristics (unmet healthcare needs in the past 12 
months due to the long waiting time for health service 
and distance or transportation barriers (no/no need for 
healthcare/yes), satisfaction with public healthcare 
service and satisfaction with private healthcare service 
(very satisfied/satisfied/neither satisfied nor dissatisfied/
dissatisfied/very dissatisfied). 
2.3 Statistical Analysis
Descriptive statistics were used to analyse study sample 
characteristics. The prevalence and 95% confidence 
interval (CI) of self-medication among males and females 
was calculated separately. The crude odds ratio (OR) with 
95% confidence interval (CI) was used to analyse univariate 
associations between the independent (potential 
explanatory) variables with the dependent variable 
(“self-medication with tranquillizers and sleeping pills”). 
Variables found to be significantly associated with self-
medication in the univariate analysis were included in the 
multivariate logistic regression models. 
The multivariate logistic regression analysis identified 
potential, gender-related, predictors of self-medication 
with tranquillizers and sleeping pill using an adjusted 
odds ratio (aOR) with 95% CI. 
Statistical significance in all analyses was deemed likely if 
the computed probability value was <0.05. Data analysis 
was performed by using Statistical Package for Social 
Sciences (SPSS) software (SPSS 18.0 for Windows, SPSS 
Inc., Chicago, IL, USA).
3 RESULTS
Females and males have been almost equally distributed 
in the study sample; 7,570 (51.77%) and 7,053 (48.23%), 
respectively. In sum, 579 (4%; 95% CI: 3.6–4.3) of the study 
population reported self-medication with tranquillizers 
and sleeping pills. While 421 of the female population 
(5.6%, 95% CI: 5.0–6.1), only 158 of the male population 
(2.2%, 95% CI: 1.9–2.6) reported such self-medication 
practice (p<0.001). 
Further analysis has shown that self-medication with 
selected drugs among females (Table 1) and males (Table 
2) was significantly associated with investigated socio-
demographic and health-related characteristics, as well 
as unmet healthcare needs in the past 12 months due 
to the long waiting time for health service, distance or 
transportation barriers. However, it was not associated 
with the satisfaction with public and private health service 
among females, and with education and satisfaction with 
private healthcare service among males (p>0.05).
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Table 1. Prevalence of self-medication with tranquillizers and sleeping pills in the Serbian female population and association with 
selected socio-demographic, health, and healthcare system characteristics, n=7,570.
Notes: significant findings where p<0.05 are marked in bold: Abbreviations: TSP- tranquillizers and sleeping pills, 
















No formal education/ Primary school
Secondary school
Undergraduate/Postgraduate studies
Self-assessment of health status 
Very good/Good/Fair
Poor/Very poor
Presence of chronic disease
No
Yes
Exposure to stress during four weeks prior to the interview
No/Yes, not more than others
Yes, more than others/Yes, unbearable




Unmet healthcare needs in the past 12 months due to a long waiting time for health service
No
No need for healthcare
Yes
Unmet healthcare needs in the past 12 months due to distance or transportation barriers
No
No need for healthcare
Yes
Satisfaction with public health service
Very satisfied/Satisfied
Neither satisfied nor dissatisfied
Dissatisfied/Very dissatisfied
Satisfaction with private health service
Very satisfied/Satisfied







































































































































Female population characteristics Prevalence of TSP self-medication, (%) Crude OR95% CI 95% CI
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Table 2. Prevalence of self-medication with tranquillizers and sleeping pills in the Serbian male population and association with 
selected socio-demographic, health, and healthcare system characteristics, n=7,053.
Notes: significant findings where p<0.05 are marked in bold: Abbreviations: TSP- tranquillizers and sleeping pills, 
















No formal education/ Primary school
Secondary school
Undergraduate/Postgraduate studies
Self-assessment of health status 
Very good/Good/Fair
Poor/Very poor
Presence of chronic disease
No
Yes
Exposure to stress during four weeks prior to the interview
No/Yes, not more than others
Yes, more than others/Yes, unbearable




Unmet healthcare needs in the past 12 months due to a long waiting time for health service
No
No need for healthcare
Yes
Unmet healthcare needs in the past 12 months due to distance or transportation barriers
No
No need for healthcare
Yes
Satisfaction with public health service
Very satisfied/Satisfied
Neither satisfied nor dissatisfied
Dissatisfied/Very dissatisfied
Satisfaction with private health service
Very satisfied/Satisfied










































































































































Female population characteristics Prevalence of TSP self-medication, (%) Crude OR95% CI 95% CI
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3.1 Predictors of Self-Medication with Tranquillizers 
and Sleeping Pills
Multivariate analysis revealed several independent 
predictors of self-medication with tranquillizers and 
sleeping pills common for females and males. In both 
populations, health-related characteristics, including 
the presence of chronic disease, stress exposure and the 
presence of physical pain in the four weeks prior to the 
interview, were significantly associated with an increased 
likelihood of the use of tranquillizers and sleeping pills 
without a doctors’ prescription (Table 3 and Table 4). 
However, significant differences in socio-demographic 
predictors between females and males were shown. The 
age categories of 45–54, 55–64 and 65–74 years were 
independent predictors of a higher likelihood for self-
medication with tranquillizers and sleeping pills among 
females, versus males. Concurrently, unemployment 
status was revealed as an independent predictor of 
such practices for males, whereas employment was 
not significantly associated with self-medication with 
tranquillizers and sleeping pills in females (Table 3, Table 
4). 
Table 3. Potential predictors of self-medication with tranquillizers and sleeping pills among selected socio-demographic, health, and 
healthcare system characteristics in the Serbian female population, n=7,570.
Notes: *p=0.05; significant findings where p<0.05 are marked in bold; all variables significantly associated in univariate 















No formal education/Primary school
Secondary school
Undergraduate/Postgraduate studies
Self-assessment of health status
Very good/Good/Fair
Poor/Very poor
Presence of chronic disease
No
Yes
Exposure to stress in the four weeks prior to interview
No/Yes, not more than others
Yes, more than others/Yes, unbearable




Unmet healthcare needs in the past 12 months due to a long waiting time for health service
No
No need for healthcare
Yes
Unmet healthcare needs in the past 12 months due to distance or transportation barriers
No























































Female population characteristics 95% CIAdjusted OR
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Table 4. Potential predictors of self-medication with tranquillizers and sleeping pills among selected socio-demographic, 
health, and healthcare system characteristics in the Serbian male population, n=7,053.
Notes: significant findings where p<0.05 are marked in bold; all variables significantly associated in univariate analysis 














Self-assessment of health status
Very good/Good/Fair
Poor/Very poor
Presence of chronic disease
No
Yes
Exposure to stress in the four weeks prior to interview
No/Yes, not more than others
Yes, more than others/Yes, unbearable




Unmet healthcare needs in the past 12 months due to the long waiting time for health service
No
No need for healthcare
Yes
Unmet healthcare needs in the past 12 months due to distance or transportation barriers
No
No need for healthcare
Yes
Satisfaction with public health service
Very satisfied/Satisfied


























































Male population characteristics 95% CIAdjusted OR
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The results of our study have shown that the risks from 
self-medication in women increase significantly for those 
over 45 years of age, which coincides with the start of 
the menopause. This risk reaches a peak at 55–64 years 
of age when women predominantly cope with unpleasant 
menopausal symptoms. Additionally, many with symptoms 
of non-communicable diseases maintain overwhelming 
amounts of work and family responsibilities with little 
to no focus on personal health. The decline of risk starts 
after 65 years of age, which could be linked to the end of 
women’s working engagement and a decrease in the level 
of family stress, as well as to the end of the menopause. 
Most middle-aged women suffer from high demands in 
personal and professional responsibilities and, accordingly, 
need specialised support. A similar phenomenon may be 
observed with unemployed males. In spite of Serbia’s 
many modern ways of thinking about traditional gender 
roles, some traditional elements continue to dominate 
within Serbian society. One example is the attitude that 
males are consistently expected to serve as dominant 
breadwinners in the family. For this reason, the male 
population requires additional healthcare support in 
the effects of unstable employment status. Our study 
directly confirms previous data that self-medication with 
tranquillizers is not supported by the hypothesis of gender 
role convergence and expectations (11). 
Environmental stress is the only modifiable factor 
revealed as the predictor of self-medication with 
tranquillizers and sleeping pills in both women and 
men. Although coping with stress is stressful by itself, 
psychotherapy, meditation, and other relaxing techniques 
are showed as helpful (31). However, such techniques 
are not yet widely accepted in the Serbian population. 
Concurrently, Šantrić-Milićević et al. reported that almost 
half of the Serbian adult population assessed their mental 
health as poor and 5% had diagnosed chronic anxiety or 
depression (32). Accordingly, well-tailored public health 
actions, specifically targeting middle-aged women and 
unemployed males and their ability to cope with stress 
and pressure in healthy ways, could potentially reduce 
the high level of self-medication with tranquillizers and 
sleeping tablets and prevent unwanted behaviours and 
consequences.
While previous studies have established the association 
between unmet healthcare needs and self-medication 
in general or with self-medication with illicit drugs, 
our results have not confirmed previous findings (15, 
21, 23, 33). Nevertheless, a relatively high prevalence 
of unmet healthcare needs has been recorded. Unmet 
healthcare needs due to barriers related to lack of 
time or geographic accessibility were not potential 
predictors, perhaps because of the presence of chronic 
disease that requires continuous monitoring by health 
professionals. Accordingly, further research should 
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4 DISCUSSION
Based on our knowledge, this is a rare study highlighting 
gender differences in predictors of self-medication with 
tranquillizers and sleeping pills controlled for socio-
demographic factors, health status and satisfaction 
with the healthcare system. Our study has shown that 
self-medication is a more frequent practice among the 
female population compared to males in cases of self-
medication with tranquillizers and sleeping pills. Health-
related factors (chronic disease and physical pain) and 
environmental stress were revealed as independent 
predictors of self-medication with observed drugs in 
both men and women. However, gender differences have 
been shown through two discriminatory factors, age, and 
employment status. While an age of above 45 years has 
been revealed as a strong predictor of self-medication 
with tranquillizers and sleeping pills in women, a 
similar effect was not confirmed among males. On the 
contrary, unemployment has been shown as a significant 
determinant of self-medication with tranquillizers and 
sleeping pills in males, but without significant influence 
in females. 
Several previous studies investigated the determinants 
of regularly prescribed medication use for depression, 
anxiety, stress, and sleep problems in the female 
population (27, 28). They also found age, stress, and 
physical pain as predictors of regular use of hypnotics/
anxiolytics/sedatives, as well as other predictors like 
social tension, hormone replacement therapy, headaches, 
palpitations, mood swings or increased muscular tension, 
anger, duration of symptoms lasting longer than one 
week, consulting a specialist, and mental health-related 
quality of life. In line with the abovementioned predictive 
factors, one potential area of intervention may be a focus 
on timely and proper patient education interventions 
by healthcare professionals with special warnings about 
side effects. This may aid in the prevention of future 
self-medication in women already prescribed drugs for 
depression, anxiety, stress, or sleeping problems. 
This study has also shown that self-medication with 
tranquillizers and sleeping pills is significantly higher in 
males and females who have reported chronic diseases 
and physical pain. Since these patients are most likely 
already prescribed some other medicines, the possibility 
of drug-drug interactions is increased. This could be of 
particular concern if an already prescribed drug is a 
suppressor of the central nervous system (CNS), because 
of the well-known CNS suppressive effect of tranquillizers 
and sleeping pills (29, 30). Along with warnings about side 
effects, patient education interventions should include 
descriptions of prescribed therapy purposes, with the aim 
to decrease the rate of therapy duplication or harmful 
effects. 
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explore the relationship between self-medication and 
the kind of unmet healthcare needs (e.g. prescription of 
medication, check-up, consultation etc.) and concerning 
the type of chronic disease condition. This would be of 
particular benefit for well-targeted preventive measures, 
especially in developing countries with lower standards 
and rationalisations of public health expenditures within 
where the high impacts of unmet healthcare needs could 
be expected (34).
4.1 Strengths and Limitations
The current study has strengths and limitations. One 
limitation of the study was the inability to assess the 
cause-consequence relationship between the independent 
and dependent variables. Instead, we explored potential 
predictors for self-medication with tranquillizers and 
sleeping pills. Secondly, the survey data may be burdened 
with biases due to memory recall, which can lead to an 
over or underestimation of the study findings. In order to 
maximise the validity of the findings, participants were 
asked to give information on medication use for a short 
period of only two weeks prior to the interview, and for 
a particular disease out of 17 listed conditions or some 
other. Additionally, the data was collected in 2013, and 
it may be that the survey results do not reflect actual 
practices. However, since that time, there has been no 
national campaign or other similar public health initiatives 
with regards to decreasing the use of prescription drug use 
without a prescription, except in the case of antibiotics. 
Accordingly, we do not currently expect substitutional 
differences in the practice of tranquillizers and sleeping 
pills use. Conducting similar analyses of data from the 
upcoming National Health Survey will be useful since it 
will reveal the trend of tranquilizers and sleeping pill 
use and the subpopulations particularly jeopardised 
by this behaviour. In the representative sample of the 
Serbian population of 15 years and above, we were able 
to determine gender differences in the prevalence and 
predictors of self-medication with tranquillizers and 
sleeping pills. The data for the survey was extracted 
from a sample of the general population. Data related to 
concrete drugs used in self-medication practices were not 
collected, which left room for participants to potentially 
misinterpret tranquillizers and sleeping pills. Additionally, 
the absence of data related to the exact names of drugs 
made it impossible to conduct a deeper analysis of 
particular drugs and drug group usage. The results of 
this study may be utilised to inform the creation of the 
survey instrument, which sets out to specifically examine 
illicit/non-prescription drug and drug groups use. Study 
findings should be interpreted with these limitations and 
advantages in mind.
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5 CONCLUSION
The study findings highlighted different predictors of 
self-medication with tranquillizers and sleeping pills for 
men and women. Gender-related socio-demographic 
differences in predictors were shown (higher age in 
females and unemployment in males), while the same 
health-related characteristics were shown as predictors 
in both genders (presence of chronic disease, physical 
pain, exposure to stress). While revealed practices 
and predictors may be useful in improving healthcare 
professionals’ consulting practice, observed gender 
differences may be utilised to inform the design of gender-
sensitive surveillance, identification, and prevention of 
such undesirable practice through well-tailored public 
health actions.
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